CLAIMS 



1 1 . (currently amended) A multi-services access system (e.g., 205 in Fig. 2) for a 

2 telecommunication network, comprising: 

3 (a) a packet-mode card (e.g., 209) capable of being coupled to one or more local derived- 

4 signal customer premises equipment (CPE) units (e.g., 131) to (1 ) receive upstream packetized data 

5 signals and upstream packetized derived voice signals from the one or more local packet-mode CPE units 

6 and (2) transmit downstream packetized data signals and downstream packetized derived voice signals to 

7 the one or more local packet-mode CPE units; 

18 (b) a packet interface (e.g., 211) capable of being coupled to a packet-switched network 

\9 ( e .g., 119) to (1) transmit upstream packetized data signals and dovmstream packetized derived voice 

1 0 signals to the packet-switched network and (2) receive downstream packetized data signals and upstream 

1 1 packetized derived voice signals from the packet-switched network; 

12 (c) a circuit interface ( e .g., 217) capable of being coupled to a circuit-switched network 
1-3 (e.g., 125) to (1) transmit upstream digital streams to the circuit-switched network and (2) receive 

1 4 downstream digital streams from the circuit-switched network; 

15 (d) a controller ( e .g., 215) coupled to the circuit interface; and 

15 (e) a derived-signal server ( e .g., 219) coupled to the packet-mode card, the packet interface, 

1 7 and the controller, wherein: 

18 at least one of the packet-mode card and the packet interface is capa ble of distinguishing 

19 packetized data signals from packetized derived voice signals: 

2 0 * the packet-mode card forwards each received upstream packetized data signal to the packet 

2 1 interface for transmission to the packet-switched network; 

2 2 the packet interface forwards each received downstream packetized data signal destined for a 

2 3 ' local packet-mode CPE unit to the packet-mode card for transmission to the local packet-mode CPE unit; 

2 4 the packet-mode card and the packet interface both forward each corresponding received 

2 5 upstream packetized derived voice signal to the derived-signal server, which converts the upstream 

2 6 packetized derived voice signal into an upstream digital stream and forwards the upstream digital stream 

2 7 to the controller, which forwards the upstream digital stream to the circuit interface, which transmits the 

2 8 upstream digital stream to the circuit-switched network; and 

2 9 the circuit interface forwards each received downstream digital stream to the controller, wherein: 

3 0 if the downstream digital stream is destined for a local packet-mode CPE unit, then the 
3 1 controller forwards the downstream digital stream to the derived-signal server, the derived-signal server 
3 2 converts the downstream digital stream into a downstream packetized derived voice signal and forwards 
3 3 the downstream packetized derived voice signal to the packet-mode card, which transmits the 

3 4 downstream packetized derived voice signal to the local packet-mode CPE unit; and 

3 5 if the downstream digital stream is destined for a remote packet-mode CPE unit fcTgr; 

3 6 +4^, then the controller forwards the downstream digital stream to the derived-signal server, the derived- 

3 7 signal server converts the downstream digital stream into a downstream packetized derived voice signal 

3 8 and forwards the downstream packetized derived voice signal to the packet interface, which transmits the 

3 9 downstream packetized derived voice signal to the packet-switched network for routing to the remote 

4 0 packet-mode CPE unit. 

1 2. (currently amended) The inv e nti o n multi-services access svstem of claim 1 , wherein the 

2 access system does not have individual dedicated resources for each local packet-mode CPE unit. 

1 3 . (currently amended) The inventi o n multi-services access svstem of claim 1 , wherein the 

2 access system dynamically allocates, in real time, system resources for each local packet-mode CPE unit. 



Serial No. 09/575,885 



Crowe 2-2-2 (990.0233) 



1 4. (currently amended) The invention multi-services access system of claim 1 , further 

2 comprising a circuit-mode card (e.g., 213) coupled to the controller and capable of being coupled to one 

3 or more circuit-mode CPE units (e.g., 121) to (1) receive upstream circuit-mode signals from the one or 

4 more circuit-mode CPE units and (2) transmit downstream circuit-mode signals to the one or more 

5 circuit-mode CPE units, wherein: 

6 the circuit-mode card converts each upstream circuit-mode signal into an upstream digital stream 

7 and forwards the upstream digital stream to the controller, which forwards the upstream digital stream to 

8 the circuit interface, which transmits the upstream digital stream to the circuit-switched network; and 

9 if a downstream digital stream received by the controller from the circuit interface is destined for 

10 a circuit-mode CPE unit, then the controller forwards the downstream digital stream to the circuit-mode 

1 1 card, which converts the downstream digital stream into a downstream circuit-mode signal and transmits 

1 2 the downstream circuit-mode signal to the circuit-mode CPE unit. 

1 5. (currently amended) The inven t ion multi-services access system of claim 4, wherein the 

circuit-mode card is further coupled to the packet-mode card, wherein the packet-mode card is capable of 
being coupled to one or more combined circuit/packet-mode CPE units (e.g., 107) to (1) receive upstream 
combined circuit/packet-mode signals from the one or more combined circuit/packet-mode CPE units and 
(2) transmit downstream combined circuit/packet-mode signals to the one or more combined 
circuit/packet-mode CPE units, wherein: 

7 the packet-mode card separates each upstream combined circuit/packet-mode signal received 

8 from a combined circuit/packet-mode CPE unit into an upstream packetized data signal and an upstream 

9 ■ circuit-mode signal, wherein: 

1 0 the packet-mode card forwards the upstream packetized data signal to the packet 

1 1 interface, which transmits the upstream packetized data signal to the packet-switched network; and 

12 the packet-mode card forwards the upstream circuit-mode signal to the circuit-mode card, 

1 3 which converts the upstream circuit-mode signal into an upstream digital stream and forwards the 

14 upstream digital stream to the controller, which forwards the upstream digital stream to the circuit 

1 5 interface, which transmits the upstream digital stream to the circuit-switched network; 

16 if a downstream packetized data signal received by the packet interface from the packet-switched 

1 7 network is destined for a combined circuit/packet-mode CPE unit, then the packet interface forwards the 

1 8 downstream packetized data signal to the packet-mode card, which combines the downstream packetized 

1 9 data signal with any corresponding downstream circuit-mode signal and transmits the resulting 

2 0 downstream combined circuit/packet-mode signal to the combined circuit/packet-mode CPE unit; and 
21 if a downstream digital stream received by the controller from the circuit interface is destined for 

2 2 a combined circuit/packet-mode CPE unit, then the controller forwards the downstream digital stream to 

2 3 the circuit-mode card, which converts the downstream digital stream into a downstream circuit-mode 

2 4 signal and transmits the downstream circuit-mode signal to the packet-mode card, which combines the 

2 5 downstream circuit-mode signal with any corresponding downstream packetized data signal and 

2 6 transmits the resulting downstream combined circuit/packet-mode signal to the combined circuit/packet- 

2 7 mode CPE unit. 

1 6. (currently amended) The inven t ion multi-services access system of claim 5, wherein: 

2 the multi-services access system is a multi-services digital loop carrier (DLC) system; 

3 the packet-mode card is digital subscriber line (DSL) line card; 

4 the circuit-mode card is a voice card; 

5 the one or more circuit-mode CPE units are telephones; 

6 the one or more local and remote packet-mode CPE units and the one or more combined 

7 circuit/packet CPE units are DSL CPE units; 

8 the pack et iz e d d e rived signals comprise packe t ized derived voice signals; 



Serial No. 09/575,885 



Crowe 2-2-2 (990.0233) 



the DLC system does not have individual dedicated resources for each local packet-mode CPE 
unit; and 

the DLC system dynamically allocates, in real time, system resources for each local packet-mode 
CPE unit. 

7. (curremtly amended) A method for processing signals in a multi-services access system 
for a telecommunication network, the access system capable of being coupled directly to one or more 
local packet-mode CPElunits, a packet-switched network, and a circuit-switched network, comprising the 
steps of: I 

(ai) distingmshing packetized derived voice signals from packetized data signals: 
fa2) transmitting eac hupstrearnp acketized data signal received from a local packet-mode 
CPE unit to the packet-s^fkcKeJnetwork; 

(b) if a ckmiiBtream packetized data sigii^eceived from the packet-switched network is 
destined for a locpfpacketmode CPE unit, then transmitbipg the downstream packetized data signal to 
the local packetwiode CPE unit; 

(c) / convertingleach upstream packetized derived Syoice signal received from either a local 
packet-mod/ CPE unit or ins packet-switched network into an\pstream digital stream and transmitting 
the upstream digital stream T|p the circuit-switched network; 

(a) if a downstream digital stream received from the\circuit-switched network is destined for 
a local pAcket-mode CPE uniV then converting the downstream digital stream into a downstream 
packetized derived voice signil and transmitting the downstream packetized derived voice signal to the 
local packet-mode CPE unit; and 

/ (e) if a downstream digital stream received from the circuit-switched network is destined for 
a remote packet-mode CPE unit\ then converting the downstream digital stream into a downstream 
packetized derived voice signal and transmitting the downstream packetized derived voice signal to the 
packet-switched network for routmg to the remote packet-mode CPE unit. 

8. (currently amendefl) The inventi o n method of claim 7. wherein the access system does 
not have individual dedicated resources for each local packet-mode CPE unit. 

\ 9. (currently amended) VThe inv e ntion method of claim 7, wherein the access system 
dynaniically allocates, in real time, syVtem resources for each local packet-mode CPE unit. 

Mo. (currently amended) Tne invention method of claim 7, wherein the access system is 
further enable of being coupled to one qr more circuit-mode CPE units and further comprising the steps 

(f) \ converting each upstream\circuit-mode signal received from a circuit-mode CPE unit into 
an upstream^digital stream and transmitting the upstream digital stream to the circuit-switched network; 
and \ ^ 

(g) Va downstream digital stream received from the circuit interface is destined for a circuit- 
mode CPE unit, tnbn converting the downstream digital stream into a down^tr^am circuit-mode signal 
and transmitting the downstream circuit-mode signal to the circuit-mo^ie<$E unit. 

11. (currently attiqided) The inv e n t i o n method^ ^fclaim 10, wherein the access system is 
further capable of being coupledttr-exa ^jor mom combmed circuit/packet-mode CPE units and further 
comprising the steps of: \ 

(h) separating each upstream combined circuit/packet-mode signal received from a 
combined circuit/packet-mode CPE unit into an upbtream packetized data signal and an upstream circuit- 
mode signal; \ 

(i) transmitting the upstream packetizeckdata signal to the packet-switched network; 
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(j) ccpverting the upstream circuit-mode signal into an upstream digital stream and 
transmitting the upstream digital stream to the circuit-switched network; 

(k) if a downstream packetized data signal received from the packet-switched network is 
destined for a combined circuit/packet-mode CPE unit, then combining the downstream packetized data 
signal with any corresponding downstream circuit-mode signal and transmitting the resulting downstream 
combined circuit/packet-mode signal to the combined circuit/packet-mode CPE unit; and 

(1) if a downstream digital stream received from the circuit-switched network is destined for 
a combined circuit/paJp^etsma^CPE unit, then converting the downstream digital stream into a 
downstream circuit^mode signaV^rombining the downstream circuit-mode signal with any corresponding 
downstream pa<fK:etizea data signal, ahd transmitting the resulting downstream combined circuit/packet- 
mode signal 10 the combined circuit/packet-mode CPE unit. 

\% (currently amended) The invention method of claim 1 1, wherein: 
the multi-services access system is a multi-services digital loop carrier (DLC) system; 
ttte one or more circuit-mode CPE units are telephones; 

the one or more loc^ and remote packet-mode CPE units and the one or more combined 
circuit/packet CPE units are DSL CPE units; 

t h e packe t ized d c riv c M signals c o mpris e [mcketized deriv e d v o ice signals; 



the^DLC system does \o\ have indivi 
unit; and 

the 
CPE unit. 



system dynamically 



1 dedicated resources for each local packet-mode CPE 
bcates, in real time, system resources for each local packet-mode 



13. (currently amend^) A method for processing signals in a multi-services access system 
for a telecommunication network, comprising the steps of: 

(a) receiving packetized data signals and packetized derived voice signals from a packet- 
mode CPE customer premises equipment fCPE) unit; 

(b) determining whether each packet received from the packet-mode CPE unit is a data 
packet or a derived voice packet; 

(c) transmitting each data packet from the packet-mode CPE unit directly to a packet- 
switched network for packet-based switching; and 

(d) converting each derived voice packet from the packet-mode CPE unit into a digital 
stream and transmitting the digital stream directly to a circuit-switched network for circuit-based 
switching. 

14. (currently amended) The invention method of claim 13, wherein the access system does 
not have individual dedicated resources for the packet-mode CPE unit. 

15. (currently amended) The inv e ntion method of claim 13, wherein the access system 
dynamically allocates, in real time, system resources for the packet-mode CPE unit. 



and 



16. (currently amended) The inv e n t ion method of claim 13, further comprising the steps of: 

(e) receiving a n incoming digital stream directly from the circuit-switched network; 

(f) converting the incoming digital stream into a n outgoing packetized derived voice signal; 



(g) transmitting the outgoing packetized derived voice signal to the packet-mode CPE unit. 



17. (currently amended) Tl 
enables the packet-mode CPE unit to trai 




method of claim 13, wherein the access system 
e packetized derived voice signals to and from 
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3 the circuit-switched network wpiobt using any packet-switched network and without using any external 

4 gateway interconnecting the circuit^witched network and any packet-switched network. 

:\ 1 8 . (currently amena&d)^he invention method of claim 1 3 , wherein: 

Si \ V) the multi-services access system is a multi-services digital loop carrier (DLC) system; and 

3^N\^ the packet-mode CPE unit is a DSL CPE unitrartd 

4 \j t he packc t izcd derived signals comprise pack c tizcd d e rived voice signals . 



1 19. (new) A multi-services access system for a telecommunication network, comprising: 

2 / (a) a packet-mode card capable of being coupled to one or more local derived-signal 
3jy^Y customer premises equipment (CPE) units to (1) receive upstream packetized data signals and upstream 

(J packetized derived signals from the one or more local packet-mode CPE units and (2) transmit 

3^ downstream packetized data signals and downstream packetized derived signals to the one or more local 

6 packet-mode CPE units; 

7 (b) a packet interface capable of being coupled to a packet-switched network to (1) transmit 

8 upstream packetized data signals and downstream packetized derived signals to the packet-switched 

9 network and (2) receive downstream packetized data signals and upstream packetized derived signals 

1 0 from the packet-switched network; 

11 (c) a circuit interface capable of being coupled to a circuit-switched network to (1) transmit 

1 2 upstream digital streams to the circuit-switched network and (2) receive downstream digital streams from 

1 3 the circuit-switched network; 

14 • (d) a controller coupled to the circuit interface; and 

15 (e) a derived-signal server coupled to the packet-mode card, the packet interface, and the 

1 6 controller, wherein: 

17' the packet-mode card forwards each received upstream packetized data signal to the packet 

1 8 interface for transmission to the packet-switched network; 

1 9 the packet interface forwards each received downstream packetized data signal destined for a 

2 0 local packet-mode CPE unit to the packet-mode card for transmission to the local packet-mode CPE unit; 
2 1 the packet-mode card and the packet interface both forward each corresponding received 

2 2 upstream packetized derived signal to the derived-signal server, which converts the upstream packetized 

2 3 derived signal into an upstream digital stream and forwards the upstream digital stream to the controller, 

2 4 which forwards the upstream digital stream to the circuit interface, which transmits the upstream digital 

2 5 stream to the circuit-switched network; 

2 6 the circuit interface forwards each received downstream digital stream to the controller, wherein: 

2 7 if the downstream digital stream is destined for a local packet-mode CPE unit, then the 

2 8 controller forwards the downstream digital stream to the derived-signal server, the derived-signal server 

2 9 converts the downstream digital stream into a downstream packetized derived signal and forwards the 

3 0 downstream packetized derived signal to the packet-mode card, which transmits the downstream 
3 1 packetized derived signal to the local packet-mode CPE unit; and 

3 2 if the downstream digital stream is destined for a remote packet-mode CPE unit, then the 

3 3 controller forwards the downstream digital stream to the derived-signal server, the derived-signal server 

3 4 converts the downstream digital stream into a downstream packetized derived signal and forwards the 

3 5 downstream packetized derived signal to the packet interface, which transmits the downstream 

3 6 packetized derived signal to the packet-switched network for routing to the remote packet-mode CPE 

3 7 unit; 

3 8 further comprising a circuit-mode card coupled to the controller and capable of being coupled to 

3 9 one or more circuit-mode CPE units to (1) receive upstream circuit-mode signals from the one or more 

4 0 circuit-mode CPE units and (2) transmit downstream circuit-mode signals to the one or more circuit- 
4 1 mode CPE units, wherein: 
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the circuit-mode card converts each upstream circuit-mode signal into an upstream 
digital stream and forwards the upstream digital stream to the controller, which forwards the upstream 
digital stream to the circuit interface, which transmits the upstream digital stream to the circuit-switched 
network; and 

if a downstream digital stream received by the controller from the circuit interface is 
destined for a circuit-mode CPE unit, then the controller forwards the downstream digital stream to the 
circuit-mode card, which converts the downstream digital stream into a downstream circuit-mode signal 
and transmits the downstream circuit-mode signal to the circuit-mode CPE unit; 

the circuit-mode card is further coupled to the packet-mode card, wherein the packet-mode card 
's capable of being coupled to one or more combined circuit/packet-mode CPE units to (1) receive 
upstream combined circuit/packet-mode signals from the one or more combined circuit/packet-mode CPE 
units and (2) transmit downstream combined circuit/packet-mode signals to the one or more combined 
circuit/packet-mode CPE units, wherein: 

the packet-mode card separates each upstream combined circuit/packet-mode signal 
received from a combined circuit/packet-mode CPE unit into an upstream packetized data signal and an 
upstream circuit-mode signal, wherein: 

the packet-mode card forwards the upstream packetized data signal to the packet 
interface, which transmits the upstream packetized data signal to the packet-switched network; and 

the packet-mode card forwards the upstream circuit-mode signal to the circuit- 
mode card, which converts the upstream circuit-mode signal into an upstream digital stream and forwards 
the upstream digital stream to the controller, which forwards the upstream digital stream to the circuit 
interface, which transmits the upstream digital stream to the circuit-switched network; 

if a downstream packetized data signal received by the packet interface from the packet- 
switched network is destined for a combined circuit/packet-mode CPE unit, then the packet interface 
forwards the downstream packetized data signal to the packet-mode card, which combines the 
downstream packetized data signal with any corresponding downstream circuit-mode signal and 
transmits the resulting downstream combined circuit/packet-mode signal to the combined circuit/packet- 
mode CPE unit; and 

if a downstream digital stream received by the controller from the circuit interface is 
destined for a combined circuit/packet-mode CPE unit, then the controller forwards the downstream 
digital stream to the circuit-mode card, which converts the downstream digital stream into a downstream 
circuit-mode signal and transmits the downstream circuit-mode signal to the packet-mode card, which 
combines the downstream circuit-mode signal with any corresponding downstream packetized data signal 
and transmits the resulting downstream combined circuit/packet-mode signal to the combined 
circuit/packet-mode CPE unit. 

20. (new) The multi -services access system of claim 19, wherein the access system does not 
have individual dedicated resources for each local packet-mode CPE unit. 

21. (new) The multi-services access system of claim 19, wherein the access system 
dynamically allocates, in real time, system resources for each local packet-mode CPE unit. 

22. (new) The multi-services access system of claim 19, wherein: 

the multi-services access system is a multi-services digital loop carrier (DLC) system; 

the packet-mode card is digital subscriber line (DSL) line card; 

the circuit-mode card is a voice card; 

the one or more circuit-mode CPE units are telephones; 

the one or more local and remote packet-mode CPE units and the one or more combined 
circuit/packet CPE units are DSL CPE units; 

the packetized derived signals comprise packetized derived voice signals; 
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the DLC system does not have individual dedicated resources for each local packet-mode CPE 
unit; and 

the DLC system dynamically allocates, in real time, system resources for each local packet-mode 
CPE unit. 

23. (new) A method for processing signals in a multi-services access system for a 
telecommunication network, the access system capable of being coupled directly to one or more local 
packet-mode CPE units, a packet-switched network, and a circuit-switched network, comprising the steps 
of: 

(a) transmitting each upstream packetized data signal received from a local packet-mode 
CPE unit to the packet-switched network; 

(b) if a downstream packetized data signal received from the packet-switched network is 
estined for a local packet-mode CPE unit, then transmitting the downstream packetized data signal to 

the local packet-mode CPE unit; 

(c) converting each upstream packetized derived signal received from either a local packet- 
mode CPE unit or the packet-switched network into an upstream digital stream and transmitting t^e 
upstream digital stream to the circuit-switched network; 

(d) if a downstream digital stream received from the circuit-switched network is destined for 
a local packet-mode CPE unit, then converting the downstream digital stream into a downstream 
packetized derived signal and transmitting the downstream packetized derived signal to the local packet- 
mode CPE unit; and 

(e) if a downstream digital stream received from the circuit-switched network is destined for 
a remote packet-mode CPE unit, then converting the downstream digital stream into a downstream 
packetized derived signal and transmitting the downstream packetized derived signal to the packet- 
switched network for routing to the remote packet-mode CPE unit; 

wherein the access system is further capable of being coupled to one or more circuit-mode CPE 
units and further comprising the steps of: 

(f) converting each upstream circuit-mode signal received from a circuit-mode CPE 
unit into an upstream digital stream and transmitting the upstream digital stream to the circuit-switched 
network; and 

(g) if a downstream digital stream received from the circuit interface is destined for 
a circuit-mode CPE unit, then converting the downstream digital stream into a downstream circuit-mode 
signal and transmitting the downstream circuit-mode signal to the circuit-mode CPE unit; 

wherein the access system is further capable of being coupled to one or more combined 
circuit/packet-mode CPE units and further comprising the steps of: 

(h) separating each upstream combined circuit/packet-mode signal received from a 
combined circuit/packet-mode CPE unit into an upstream packetized data signal and an upstream circuit- 
mode signal; 

(i) transmitting the upstream packetized data signal to the packet-switched network; 
(j) converting the upstream circuit-mode signal into an upstream digital stream and 

transmitting the upstream digital stream to the circuit-switched network; 

(k) if a downstream packetized data signal received from the packet-switched 
network is destined for a combined circuit/packet-mode CPE unit, then combining the downstream 
packetized data signal with any corresponding downstream circuit-mode signal and transmitting the 
resulting downstream combined circuit/packet-mode signal to the combined circuit/packet-mode CPE 
unit; and 

(1) if a downstream digital stream received from the circuit-switched network is 
destined for a combined circuit/packet-mode CPE unit, then converting the downstream digital stream 
into a downstream circuit-mode signal, combining the downstream circuit-mode signal with any 
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• 



corresponding downstream packetized data signal, and transmitting the resulting downstream combined 
circuit/packet-mode signal to the combined circuit/packet-mode CPE unit. 

24. (new) The method of claim 23, wherein the access system does not have individual 
dedicated resources for each local packet-mode CPE unit. 

25. (new) The method of claim 23, wherein the access system dynamically allocates, in real 
le, system resources for each local packet-mode CPE unit. 

26. (new) The method of claim 23, wherein: 

the multi-services access system is a multi-services digital loop carrier (DLC) system; 
the one or more circuit-mode CPE units are telephones; 

the one or more local and remote packet-mode CPE units and the one or more combined 
circuit/packet CPE units are DSL CPE units; 

the packetized derived signals comprise packetized derived voice signals; 
the DLC system does not have individual dedicated resources for each local packet-mode CPE 
unit; and 

the DLC system dynamically allocates, in real time, system resources for each local packet-mode 



27. (new) The multi-services access system of claim 1, wherein both the packet-mode card 
and the packet interface are capable of distinguishing packetized data signals from packetized derived 
voice signals. 



CPE unit. 
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